Conducting research studies pertaining to effective and efficient use of online learning environments, about which there are findings in the national and international literature indicating that they are commonly used, is important to improve efficiency of distance education. The purpose of this study is to investigate the usability of an online learning environment used for synchronous distance education in terms of effectiveness, efficiency, and satisfaction dimensions; to determine usability problems; and to propose solutions regarding these problems. The participants of this study are undergraduate students studying in teacher training programs. Five of them are female and five of them are male. It was remarkable during the selection of the participants that they have never used this system before or they rarely used it. The usability study was conducted through assigning authentic tasks to the participants in the online learning environment and digitally recording their performance on these tasks. In the current study, user-based approach, which is one of the usability approaches, was used. Within the study, the participants were assigned 10 tasks to be completed on the system so as to measure the effectiveness and efficiency levels of the system. The usability of the system was investigated by determining how much time was spent while performing the tasks, the number of the mistakes done, and the number of the participants completed the tasks successfully. According to the participants' completion status of the tasks, 4 participants could not complete only third and fourth tasks and as for the other tasks, all participants completed them all. In addition, it is observed that the participants made mistakes while performing the third task. The result of the system usability scale, which was distributed to the participants after the completion of the tasks, was calculated as 50,75 out of 100. In conclusion, this study revealed that there is a problem on the distance education system in terms of usability.
Introduction
The rapid development of computer and the internet technologies today has led to the changes in education field. While students are learning depending on merely one resource in a classroom environment in traditional education, they are learning as online by taking advantage of the internet and computer technologies through the common use of them (Uzunboylu & Tuncay, 2012) . Online learning is a model allowing the use of distance education resources synchronously or asynchronously (Khan, 2000) , which is stated in the literature with the emphasis on technology-oriented or online (Durdu & Durdu, 2013) . The diffusion of online learning has significantly drawn the attention of the educators and universities about the design of the online classes affecting student achievement and satisfaction (Seiver & Troja, 2014) .
In online learning environments, students have the opportunity of following synchronous or asynchronous courses at any place where there is an internet connection and at any time (Pala & Erdem, 2015) through student-student, student-instructor, and student-content interactions (Moore & Kearsley, 1996) . In addition to these interaction types, there are instructorinstructor and instructor-interface interaction types (Anderson, 2003; Hirumi, 2011) . According to Kuo, Belland, Schroder, and Walker (2014) , the positive interaction of students with interface increases their satisfaction level. Entrance of the students having low satisfaction level into the system and their course follow-up rates decrease and their drop-out rates increase (Todhunter, 2013) . For this reason, the interface design of online learning environments is important.
In online learning, the negative experiences of students decrease their motivation and satisfaction level as well (Muilenburg & Berge, 2005) . These experiences might stem from either instructor, content, and student interactions of students or interface of online learning environment. Additionally, the literature indicates that satisfaction level is one of the crucial factors influencing students' academic achievement (Delice & Odabaşı, 2014; Yıldırım, Güneri, & Aydın, 2015) . Well-designed online learning environment is essential for effective learning. Whether a system is well-designed or not can be revealed through several methods. One of these methods is to conduct usability test (Çağıltay, 2011) .
The review of the literature provides various definitions of usability. The most common definition is the one proposed by ISO-9241-11 (Gürses, 2006) . According to ISO-9241-11 standard, usability is defined as "the performance of a specified task by a specified user in a context with effectiveness, efficiency, and satisfaction". Based on this definition, a system is required to be effective and efficient as well as being satisfactory for users so as to address the usability of this system. While effectiveness of a system means users' performing skills of assigned tasks, its efficiency means effort, time, and cost spent for performing tasks, and the number of mistakes (Usability, 2015) . However, it is not possible to call a system as usable in case it is only effective or efficient. The common interpretation of effectiveness, efficiency, and satisfaction is required to decide if a system is usable or not.
The review of online learning environments and virtual classroom applications used for distance education shows that Adobe Connect application has high level of usage both in the world and Turkey (Mutlu & Gümüş, 2009; Yılmaz & Aktuğ, 2011; Fırat & Kabakçı Yurdakul, 2013) . Although there are singular or comparative studies pertaining to the features of Adobe Connect application (Ağır, 2013; Erturan, Çevik, Gürel, & Çağıltay, 2012; Karabulut & Correia, 2008) , any research study regarding the usability of that application is not encountered in the literature. In addition, it is known that students and teachers experience problems in the usage of Adobe Connect application in online learning processes (Carlson, 2011; Cappiccie & Desrosiers, 2011; Ilgaz, 2014) . In this regard, it is crucial to conduct studies with regard to the effective and efficient use of the related online learning environment, about which there are findings in the national and international literature revealing that it is commonly used, for the effectiveness of distance education. In this study, an online learning environment was investigated in terms of usability. Additionally, easy and effective usage of online learning environments is important since it decreases the effort spent by students to use the system and increase the time allocated by them for learning activities (Wong, Nguyen, Chang, & Jayaratna, 2003) .
Purpose of the Study
The purpose of this study is to investigate the usability of an online learning environment used for synchronous distance education in terms of effectiveness, efficiency, and satisfaction dimensions; to determine usability problems; and to propose solutions regarding these problems. Based on this purpose, the answers for the questions below were sought.
 What is the participants' completion rate of the usability tasks?  What are the time for and the number of the mistakes during the completion of the tasks?  What are the satisfaction levels of the participants pertaining to the synchronous online learning environment?
Methodology

Research Design
In this study, user-based approach (experimental approach), which is one of the usability approaches, was used. This approach is a commonly used method providing the most realistic data, which aims to investigate a design through the assignment of real tasks to real users during the usage of a real interface (Çağıltay, 2011) . In this method, the investigation about the usability of a system is conducted through examining and recording whether the users are successful to complete the tasks or not, the number of the mistakes, and the time spent to complete the tasks.
Participants
The participants of the study are 10 undergraduate students studying in teacher training programs. 5 of them are male and 5 of them are female. The participants were selected from the students who have never used or rarely used the synchronous online learning environment investigated in terms of its usability. The pre-questionnaire results showed that the mean of the participants' daily internet usage time is 5 hours and their usage levels for basic office programs are at adequate level. It is underlined that maximum 15 participants are sufficient to identify almost all of the usability problems on a system and most of usability problems are identified especially after the completion of tasks by 10 participants (Nielsen, 1994) . In this respect, the ratio of the number of participants/identified usability problems is presented in Figure 1 (Nielsen, 1994) . Thus, the number of the participants of this study is adequate to conduct a usability study. Nielsen (1994) Online Learning Environment In this study, the online learning environment called Adobe Connect was investigated in terms of usability. In this environment, students can attend the lectures synchronously. Furthermore, they have the opportunity to access the recordings of synchronous lectures. The synchronous lectures are given by the instructors on a pre-specified date and time. The synchronous lecture environment in Adobe Connect application is demonstrated in Figure 2 .
Figure 1. The Relationship between Usability Problems and Number of Participants according to
Figure 2. Lecture Window in Adobe Connect Online Learning Environment
As shown in the Figure above, the lectures in this environment are held as live on prespecified dates and times. Each student can see only the lectures of the courses which they are responsible for. As for the Figure 3 , the live session room where students can attend as live is shown.
Figure 3. Adobe Connect Live Session Room Window
In this environment, each student can send messages to his or her instructor and peers and can ask written and oral questions to instructor. Besides, instructor can share his or her view and lecture content with students. Instructor can record a lecture while he or she is lecturing. Students can access to these recorded lectures at anywhere and anytime.
Figure 4. The View of Lecture Records
As demonstrated in Figure 4 , the synchronous lectures held before are presented to students under the specified titles through classification. Students can watch the lecture records in video format as many as they want.
Adobe Connect online learning environment, whose features are mentioned above, are commonly used by the universities in Turkey. Some example universities using this environment are as follows:
 Karadeniz Technical University  Gümüşhane University  Amasya University  Ondokuz Mayıs University  Sakarya University  Ege University
Usability Tasks
The specified tasks were provided the participants so that they will perform them in the related learning environment. The participants individually performed the usability tasks in such an environment that they felt comfortable. First of all, the researchers logged the online learning environment in via their usernames and passwords and then the participants were asked to perform the given tasks in order. These specified tasks, which are some of the commonly used ones in Adobe Connect online learning environment, were prepared based on the opinions of two subject field experts. The tasks related with the system are shown in Table  2 . In addition, the researchers provided some explanations so that the participants feel comfortable before they perform the tasks. In particular, it is obviously stated that the purpose of the study is not to test them, but rather to reveal the usability of the related environment. Moreover, in case of their failure to perform a task, it is requested from them to assume that the source of the problem is the system itself, not themselves. Thus, it is provided that the participants felt more comfortable and the data collected are more reliable. Their performance during the tasks was recorded via a screencast program in video format. By this way, the task completion durations and the number of the mistakes were recorded digitally.
Research Process
Within the study, the researchers firstly had meetings to discuss for what purposes the online learning environment is mainly used; and to identify usability tasks. After the identification of the tasks, the feedback about whether the tasks are appropriate and clear enough was obtained from the undergraduate distance education students, who are junior students at the department of Computer Education and Instructional Technology (CEIT) and frequently use this environment. Then, the pilot study was conducted with two students and the usability tasks were tested. They were revised based on the feedback obtained from the pilot study.
The current study was conducted individually. It is obvious that more reliable data can be collected in the environment where participants feel safe and comfortable (Şengel ve Özdemir, 2012) . Therefore, the study was conducted in an office environment or in a room selected by the participants so that they feel comfortable. It made it easy for researchers that the study was conducted in an environment selected by them. Before conducting usability studies, it is a necessity to make participants feel comfortable and destroy their anxiety through pre-interviews. This provides reliability of the collected data (Krug, 2007) . In this regard, the interviews were conducted with the participants before the study and they are asked to confirm that they voluntarily participate in the study. After, the application started by giving the tasks to the participants as written. System Usability Scale (SUS) was distributed to the participants after they completed all of the tasks and their satisfaction level pertaining to the related environment was identified. The steps of the research process are shown in Figure  5 .
Figure 5. Research Process
Results
An online learning environment was investigated in terms usability within this study. Based on this goal, each of effectiveness, efficiency, and satisfaction dimensions of usability was examined as the sub-problems. In the following parts, the results related with these subproblems are presented.
Participants' Success Status of the Tasks
The participants were asked to complete 10 tasks concerning the system. Their success statuses of these given tasks are shown in Table 3 . According to Table 3 , all participants completed all tasks successfully except Task 3 (T3) and Task 9 (T9). However, the tasks coded as T3 and T9 were completed successfully by 7 and 8 participants, respectively. The percentage of the participants' successful completion of all tasks is 95%. According to Lewis (2005) , the percentage of participants' successful completion of all tasks is required to be greater than 95%. In this case, it is found out that the online learning environment investigated within the current study lacks of higher effectiveness. During the identification of the tasks by the subject field experts, it was taken into consideration that they have approximately similar difficulty levels with each other. It was commonly agreed that there is no major difference among the tasks in terms of difficulty though they are different in terms of process steps.
Task Completion Durations and Number of Mistakes
In order to reveal efficiency, which is another important dimension of usability, how long time the participants spent to complete the tasks and how many mistakes they made during the performance of the tasks were investigated. While identifying the success score for efficiency, firstly the number of the steps for each task was identified. This identified number of the steps was divided into 100 and the result was multiplied with the number of the mistakes. By subtracting the obtained value from 100, the success score for each task completed by each participant was found out. The formula below was used to calculate success score of a participant for a task.
After the application of this formula for all tasks completed by each participant separately, a score for each task was obtained by calculating the arithmetic mean of success scores. In the same vein, a similar success score was obtained in a study conducted by Özdemir, Atasoy, and Somyürek (2007) . The task completion durations of the participants, the number of their mistakes, and their success scores are presented in Table 4 . It is seen in Table 4 that no participant made mistake in Task 5, 6, and 10. The greatest number of mistakes was observed in Task 3. The number of the participants who failed to complete this task is 3. For this reason, the success score for Task 3 is low. In addition, the mean of the total success score was found out as 76,3. These results show that the online learning environment has poor efficiency.
Satisfaction Levels of Participants
After the completion of all tasks by the participants, they were asked to complete System Usability Scale (SUS), which includes 10 items, so as to investigate their satisfaction levels pertaining to the use of the online learning environment. The satisfaction levels of the participants are shown in Table 5 . According to Table 5 , the mean of SUS scores of the participants is 50,75. This result indicates that the satisfaction level of the participants is very low. According to Bailey (2006) , SUS score implies medium satisfaction level if it is between 65 and 70. In addition to the quantitative results, the performance of the participants during the completion of the authentic tasks within the application was observed by the researchers. The participants who had problems to perform the tasks or failed to perform them stated that they had the feeling of stress and being lost within the system. The results of the usability study pertaining to the online learning environment are mainly shown in Figure 6 . 
Conclusions and discussion
In this study, Adobe Connect online learning environment was investigated in terms of the three dimensions of usability, namely effectiveness, efficiency, and satisfaction. The results of the study show that the usability of this environment is not adequately high in terms of effectiveness and efficiency. It was observed that the participants completed the given tasks with the success ratio of 95%. According to Lewis (2005) , however, it is required that the participants' successful completion ratio of the assigned tasks is greater than 95%. This result indicates that the online learning environment lacks of the desired effectiveness level. As for efficiency, which is another usability dimension, it is investigated how much time was spent by the participants while performing the tasks and how many mistakes they did during the performance of the tasks. In term of efficiency, the mean of the success scores is 76,3 and the total number of the mistakes is 74. This result reveals that the online learning environment is at medium level in terms of efficiency.
Additionally, the obtained results show that the participants are not satisfied with the usage of the online learning environment. The reason of this result might be the low status of the effectiveness and efficiency. It was observed that when the participants failed to perform the given tasks or made mistakes, they expressed their stress through facial expressions and showed oral reactions. These reactions demonstrated during the performance of the tasks, which were developed for the determination of the usage goal of Adobe Connect online learning environment, have importance to indicate user satisfaction. The tasks about synchronous and asynchronous courses on Adobe Connect were determined by two subject field experts. These observed emotional expressions can be considered as the indicator of the participants' low level of satisfaction. Previous studies revealed that one of the important variables predicting academic achievement in online learning environments is student satisfaction regarding learning environment (Delice & Odabaşı, 2014; Kim, 2011; Yıldırım, Güneri, & Aydın, 2015) . Thus, the low satisfaction level of the students using the related learning environment might negatively influence their academic success and increase the tendency towards drop-out. In this regard, the instructors or academic institutions who want to use Adobe Connect environment for online learning are required to periodically measure satisfaction level of students with regard to the learning environment during the instructional processes. Online technical support services are required to be continuously provided so as to provide immediate solutions to the possible problems that can be faced by learners. It is necessary to share user manual with learners in addition to the Help module provided in Adobe Connect environment.
Student-student, student-content, student-instructor, and student-interface interactions are crucial in distance education so that learning and instructional processes can be efficient (Hillman, Wills, & Gunawardena, 1994; Moore, 1989) . Easy-to-use characteristic of interface is an important issue since it is considered that interface facilitates the interaction of student with instructor, other students, and content (Chen, 2001) . For this reason, the universities offering academic programs at a distance is required to test whether the interface design of the online learning environment to be used in distance education programs have easy-to-use characteristic. This study reveals that the interface usability of Adobe Connect environment is at a low level and the participants had the feeling of being lost when they were performing the tasks. Besides, it was also concluded that the participants had diverse problems during the usage of the learning environment. This result is in line with the results of the previous studies revealing that instructors and students faced problems during the usage of Adobe Connect application in online learning processes (Cappiccie & Desrosiers, 2011; Carlson, 2011; Ilgaz, 2014) . It was observed that the participants made mistakes or they failed when they were performing some of the given tasks. In particular, it was observed that their performance on accessing to the asynchronous contents and the completion of the related tasks were quite low. Therefore, system designers or instructors are required to facilitate users' accession to the synchronous lecture environment and asynchronous contents parts so as to make Adobe Connect interface more usable. It is necessary to provide users with the possibility to access to the menus through less procedural steps. In addition to this, it can be recommended to organize orientation programs that can increase and facilitate the interaction between students and the interface of the related environment and to determine and solve the possible problems at the beginning of the instructional process.
As a result of research, this online learning environment has number of usability problems so alternative free online learning environment can be used by educators instead of Adobe Connect. Alternative free online meeting applications (Meeting, Big Blue Button etc.) are needed to be investigated. And also, one of the recommendations for the online learning environment investigated for its usability is the facilitation of the access to the recordings through the more featuring of recorded course contents.
